The objective of this study is to expand our understanding of the factors that affect knowledge sharing among academic staff in Malaysian higher academic institutions. Although previous research has identified several factors that affect knowledge sharing, further research needs to be carried out to ascertain factors that affect knowledge sharing, in particular among higher academic institutions in Malaysia. Its relevance to higher academic institutions is especially pertinent considering that being a center of learning, a higher level of knowledge sharing among the teaching staff could bring about an increased level of productivity or performance and satisfaction in the workplace. The outcome of this study will enable further understanding on knowledge sharing behavior of academic staff and may therefore contribute towards successful implementation of knowledge sharing as part of organizational knowledge management initiatives. Based on non-random, criterion, purposive sampling, three higher academic institutions from the Klang Valley area were selected to be included in the study. Findings from 194 respondents indicated that the technological factors of distributed model and presence of IT for knowledge sharing are positively related to knowledge sharing and that knowledge sharing is positively related to performance.
Introduction
The effective management of knowledge is crucial for ensuring competitive advantage (Davenport & Prusak, 1998; Drucker, 1993; Hansen, Nohria & Tierney, 1999) . One major aspect in the effective management of this resource deals with the sharing of knowledge between individuals and departments in the organization (O'Dell & Grayson, 1998) . Through sharing, new knowledge is created, and this, in turn, acts as a catalyst for innovation (Maponya, 2005) . A vital consideration in knowledge management is to systematically foster knowledge sharing among organization members (Chua, 2003; Martin, 2000) . Despite the growing evidence on the advantage of knowledge sharing for organizational and individual growth, there is a strong tendency among organizational members to hoard knowledge as it is often perceived that knowledge is 'power' as well as a source of personal advancement (Gurteen, 1999; Wah, 1999) . When knowledge is viewed as a weapon to be employed for personal advantage and competition, it might hamper the whole process of knowledge sharing.
Literature Review
Technology and Knowledge Sharing: When considering technology in relation to knowledge sharing, there are views that strongly support the use of technology and views that are skeptical about the role of technology in knowledge sharing. The third view regards technology as playing a supporting role in relation to other factors such as culture and social networks. There are strong indications that technology is being viewed as playing an important as well as a supporting role. Under technology, four factors are found to be relevant in relation to knowledge sharing. The four factors are IT infrastructure, IT for knowledge sharing (collaborative technology), codification and expert vs. distributed model (Beckman, 1999; Connelly & Kelloway, 2001; Davenport & Prusak, 2000; Dixon, 1999; Gottschalk, 2002; Jones, 2001; Nonaka & Takeuchi, 1995; Pan & Scarbrough, 1998) . The relationship between these factors and knowledge sharing are explained below.
IT Infrastructure: IT infrastructure needs to be available in order to facilitate the sharing of knowledge. To be applied, knowledge and expertise must be readily accessible, understandable, and retrievable (Beckman, 1999) . According to Gottschalk (2002) , a number of IT infrastructures are required in an IT-supported KM. Technical infrastructure needs to be in place, including a network, personal computers, databases and software; application architecture has to be in place, linking the various software applications; and information architecture is required, enabling the flow of information between various systems. The importance of IT infrastructure is supported by results obtained from past research (Wood, 2005) that IT support produce a significant positive influence on knowledge orientation. Research by Kim & Lee (2006) also found that employee usage of IT applications significantly affect employee knowledge-sharing capabilities. A study by Soo, (2006) showed that besides being an important enabler, technology could be intrinsically motivating if it is easy to use.
IT for Knowledge Sharing (Collaborative Technology): IT for knowledge sharing in terms of collaborative technology (Jones, 2001) refers to technologies or systems that allow employees to contribute their expertise in such a way that it can be easily accessed by other employees. Other terms have been used to refer to such technologies, such as communications network (Gamble & Blackwell, 2001 ) and knowledge sharing technologies (Connelly & Kelloway, 2001) .
Codification:
Codification is the conversion from tacit to codified knowledge (Nonaka & Takeuchi, 1995) . According to Davenport & Prusak (2000) , codifying knowledge is an essential step in leveraging its value in the organization. Codification gives permanence to knowledge that may otherwise exist only inside an individual's mind. It represents or embeds knowledge in forms that can be shared, stored, combined, and manipulated in a variety of ways. The aim of codification is, therefore, to put organizational knowledge into a form that makes it accessible to those who need it. There is difficulty of converting tacit knowledge into explicit knowledge. However, codification is an important process, as the tacit knowledge that may be codified or turned into explicit knowledge can be made available in computer databases to facilitate sharing. Dixon (2000) stated that there is a shift from thinking of experts as the primary source of knowledge to thinking that everyone engaged in work tasks has knowledge someone else could use to advantage -from expert to distribute. There are two models on the flow of knowledge (Dixon, 2000) . The first is the Expert (Hierarchical) Model. This model states that the flow of knowledge is from a few designated experts to those who were less expert as shown in Figure 1 (Dixon, 2000) . The second is the Distributed Model. According to Dixon (2000) , there is a shift from the notion that knowledge is found only in a select group of experts or "best" practitioners and toward the idea that useful knowledge is distributed throughout the whole of an organization. This model views knowledge as widely (2000) The expert model vs. distributed model has important implications in how the IT or knowledge system is designed. Depending on which model appeal more to users, this will have an effect on whether or not knowledge sharing is encouraged. Expert vs. distributed model is therefore considered as an important factor under technology as the way the system is designed and set up, i.e. whether it is expert-based (hierarchical) or distributed (networked), will determine the directions of knowledge flow and therefore affect knowledge sharing among the users. (Kogut & Zander, 1992; Riesenberger, 1998) have shown that there is a positive relationship between knowledge sharing and performance. Beckman (1997) also argues that knowledge sharing is one of the most important factors affecting performance (Kim & Lee, 2006) . The case study by Jones (2001) demonstrated qualitatively that sharing information with BSCW (basic support for cooperative work) saved significant amounts of time in different processes, improved decision-making, quality and problem solving. It can therefore be concluded that there is a positive relationship between knowledge sharing and performance. The model is therefore as follows: Knowledge Sharing Performance The proposition is as follows: 
Methodology
The data for this study was collected as part of a research on factors contributing to knowledge sharing. A questionnaire was constructed to assess dimensions on technology, knowledge sharing and performance. The dimensions on technology are based on a review of earlier work done by other researchers (Knowledge Centric Organization (KCO) Assessment (2001).
Research Design
Population and Sample: The population for this study is composed of the academic staff from public and private institutions located in the Klang Valley area of Malaysia. In this study, due to time and geographical constraints, three higher educational institutions were selected based on purposive sampling. The unit of analysis in this study is the academic staff in the higher educational institutions. 194 usable responses were received.
Methods of Analysis:
For methods of analysis, the researcher used Principle Component Analysis (PCA), Confirmatory Factor Analysis (CFA) and Structural Equation Modeling (SEM). The PCA was used to categorize the items into latent variables and to verify the reliability and dimensionality of the items. Confirmatory Factor Analysis (CFA) was then employed to confirm the results of PCA and to further explore the uniqueness of each variable per se. SEM was employed to test the propositions, answer the research questions and further test the reliability of the items as well as the model.
Sampling Design:
In selecting the sample for this study, a non-random, criterion, purposive sampling (Gay & Airasian, 2000) approach was used. The criteria for selection of the organizations are as follows:  One organization selected should be from among the public universities.  One organization selected should be from among the private universities.  The third organization selected has another criterion not available in the other two universities. It is international in nature and has a comparatively higher number of non-Malaysian academic staff. Although the results of this study may not be generalized to the population as only one institution has been selected to represent each category, the results of this study can still be made to describe the nature of knowledge sharing at these institutions as they share a number of characteristics. For example, all public universities in Malaysia implement the same remuneration scheme as well as having similar goals and aspirations. Private universities are geared towards being profit-oriented.
Perceptual Measure of Performance: Considering that there were limitations of non-standardization of data obtained from the three organizations in terms of actual performance of the academic staff on matters related to teaching, research, publication and consultancy, it was decided to obtain a perceptual measure of performance rather than the actual data on performance as perceptual measure may also be regarded as a reliable measure of performance (Jones, 2001 ). Table 1 as follows shows the findings on respondent profile: Based on the findings obtained from the results of the analysis using SEM, 3 propositions were supported and 2 propositions were not supported. The results indicated that the factors that were significant in affecting KS were presence of IT infrastructure for the purpose of knowledge sharing and expert vs. distributed model. The effect of KS on performance is also significant. The findings provide empirical support to prior research on knowledge sharing by Jones (2001) on the importance of expert vs. distributed model (Dixon, 2000) . The results also indicated that two (2) factors were not significant in affecting knowledge sharing. They were IT infrastructure and codification. Although IT infrastructure is considered important, this factor in itself is not significant in affecting knowledge sharing. For codification, the result also indicated that it is not significant in affecting knowledge sharing. One reason may be that knowledge may be shared by other means, such as through face-to-face interaction (through personalization strategy), rather than the sharing of codified knowledge which is available in databases (through codification strategy).
Results

Relationship between Technological Factors and Knowledge
Factors Found to be Significant in Affecting KS:
The following will elaborate on the factors found to be significant in affecting KS.
IT for Knowledge Sharing (Collaborative Technology):
The research by Gottschalk (2002) indicates that a number of IT infrastructures are required in an IT-supported KM. The results of this study support past research and the literature pertaining to IT infrastructure for the purpose of knowledge sharing. They show that IT infrastructure alone is inadequate and that it has to be supported with a facilitating KS mechanism or technology in order to affect and promote KS. This facilitating KS mechanism has been identified using various terms such as collaborative technology (Jones, 2001) , communications network (Gamble & Blackwell, 2001 ) and knowledge sharing technologies (Connelly & Kelloway, 2001 ).
Expert (Hierarchical) Model vs. Distributed (Networked) Model:
Dixon (2000) stated that there is a shift from thinking of experts as the primary source of knowledge to thinking that everyone engaged in work tasks has knowledge someone else could use to their advantage -from the expert to distributed models. The distributed model views knowledge as widely distributed across organizational members rather than residing in a small number of experts. It indicates that knowledge is located in a multitude of diverse people and places across the organization. The concept of how we think about knowledge, that is whether it is expert based or distributed, is important because it has an influence on how a knowledge system is designed. The results showed that the distributed model significantly affects knowledge sharing. The findings of this study support the view of Dixon (2000) regarding the distributed model as the preferred model rather than the expert model.
Effect of knowledge sharing on performance:
Various authors have indicated that knowledge sharing could result in performance improvements. The case study by Jones (2001) demonstrated qualitatively that sharing information with BSCW (basic support for cooperative work) saved significant amounts of time in different processes, improved decision-making, quality and problem solving. Knowledge sharing will also lead to better quality of decisions if the knowledge that is being contributed is actually important for achieving the goal and if members have the desire and the ability to benefit from that knowledge (Srivastava, 2001) . Wiig (1999) described the benefits of a knowledge management system as reducing costs due to benchmarking and sharing best practices between different groups inside and outside the organization, decreasing time-in-process, reducing rework and increasing customer satisfaction and quality by increasing people's knowledge and improvement of processes. The results of this study indicated that KS is significantly related to performance. In this case, KS leads to improved performance in terms of teaching and research as well as improving the efficiency and productivity of the respondents' work processes, their innovation and their ability to do their job. The result of the study is, therefore, in line with the previous research and literature pertaining to KS and performance (Jones, 2001; Srivastava, 2001; Wiig, 1999) .
Recommended Model: Based on the results of the study, the recommended model of technological factors in relation to knowledge sharing is shown in Figure 3 as follows:
Overall Overview on the Results of this Study: As an overall overview, the results of this study showed that there are two factors, which are positively related to knowledge sharing. They are IT for KS (collaborative technology) and distributed (networked) model. KS is also significantly and positively related to performance in terms of teaching and research, improving the efficiency and productivity of the respondents' work processes, their innovation and their ability to do their job. Discussion on Overall Overview: From the findings of this study and other related studies as stated above, the following observations and conclusions could therefore be made:  based on the factors which have a positive relationship to knowledge sharing, there are some factors which agree with results obtained by previous other researches on knowledge sharing such as for IT for KS (collaborative technology) (Pan & Scarbrough, 1998; Jones, 2001; Gamble & Blackwell, 2001; Connelly & Kelloway, 2001 ) and distributed (networked) model (Dixon, 2000) .  Knowledge sharing is also significantly and positively related to performance, as shown in previous studies (Jones, 2001; Chen, 2006) .
Suggestions for Future Research:
Future research could consider some of the following points to enable improvements to be made to the overall knowledge-sharing model:  It would be more useful to include a larger number of higher academic institutions from all over the country from among the public-funded and private-funded organizations. This is to enable a higher generalizability of the results of the study to be obtained.  Apart from the academic staff of higher institutions, the study on knowledge sharing could be carried out on staff from other types of institutions such as those in the manufacturing sector and service sector. Studies carried out in organizations other than academic institutions will enable further conclusions to be made regarding the level of knowledge sharing among the different types of organizations and will help in understanding the various factors that may affect KS.  As regards the knowledge management strategy adopted with reference to codification, Hansen et al. (1999) found two very different knowledge management strategies in place. They are the codification strategy and the personalization strategy. The codification strategy is used in companies that sell relatively standardized products that fulfill common needs where knowledge is carefully codified and stored in databases and it can be accessed and used repeatedly by anyone in the organization. The personalization strategy is used in companies that provide highly customized solutions to unique problems where knowledge is shared mainly through person-to-person contacts and where the chief purpose of computers is to help people communicate.
In this study, the lack of codification problem is not significant in affecting KS. It is possible that the academic institutions in the study are using a personalization strategy. Further research could be carried out to confirm which approach the institutions are adopting i.e. whether a codification or a personalization strategy and to identify which strategy would be more suitable for the organizations under study.
Conclusion
The results of the study indicated that the technological factors affecting knowledge sharing are IT for knowledge sharing and distributed model. By integrating the technological factors affecting knowledge sharing, knowledge sharing and performance in one model and investigating the factors simultaneously enables a deeper understanding to be obtained regarding the technological factors affecting knowledge sharing, knowledge sharing as a mediating factor and the effect of knowledge sharing on performance. The results of the study underscore the significance of technological factors in affecting knowledge sharing. 
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